We estimate fundamental and sentiment components of consumer confidence. In a timeseries framework, we model the returns of equity portfolios sorted on various characteristics as a function of the market factor, allowing market beta to vary with the fundamental component of confidence. After controlling for the time variation of betas, we study the time variation of the pricing error with sentiment. Over the last 25 years (which represent relatively active household participation in the equity markets), consumer confidence forecasts returns in a manner consistent with the sentiment -based beha vioral hypothesis.
Introduction
Does investor sentiment affect stock prices? A number of papers provide evidence on whether various measures of investor sentiment predict stock returns in an attempt to explain various pricing 'anomalies' such as the equity premium puzzle, the size premium, the closed-end fund puzzle, etc. Many of these papers focus on small stock returns. The reason why small stocks are a natural candidate to be affected by sentiment is that they are owned predominantly by individual investors, while large stocks tend to be held primarily by institutions (e.g., Nagel (2003)). In addition, higher trading costs and other frictions are more likely to limit arbitrage in small stocks, making them more susceptible to variations in irrational investor sentiment.
Following this logic, Lee, Shleifer, and Thaler (1991) find that closed-end fund discounts are correlated with small stock returns. However, Chen, Kan, and Miller (1993) and Do ukas and Milonas (2002) provide evidence to the contrary. Neal and Wheatley (1998) find that closed-end fund discounts and net mutual fund redemptions predict the size premium, especially at long horizons. Brown and Cliff (2004) use the data on investor sentiment from a survey conducted by the American Association of Individual Investors and do not find evidence that fund discounts reflect investor sentiment. They form a measure of sentiment using the survey data together with several technical variables and find that sentiment has little forecasting power for near-term returns. Baker and Wurgler (2003) design a measure of investor sentiment using several market variables, which include fund discounts, number of IPO's, NYSE turno ver, etc.
They show that the returns on equity portfolios with different "salient " (e.g., age, size, dividend payout, distress) investment characteristics are sensitive to changes in investor sentiment. Baker and Wurgler report that periods of low sentiment are followed by high returns on small, young, unprofitable, and dividend-nonpaying stocks. 1 All in all, the evidence on the issue remains controversial. This paper contributes to the debate on the relationship between investor sentiment and equity returns using data on consumer confidence as a measure of sentiment. Participation (either direct or indirect) of individual households in financial markets has increased substantially over recent years suggesting that measures of consumer confidence may be a useful barometer of ho w individual investors feel about the economy and the financial markets.
Two surveys of consumer sentiment have been conducted in the United States.
One is collected by the Conference Board (the Index of Consumer Confidence) and the other is independently conducted by the University of Michigan Survey Research Center (the Index of Consumer Sentiment). Both surveys poll a large number of households on their personal financial situation, their expectations regarding the U.S. economy, and their propensity to consume major household items. The Index of Consumer Confidence is included in the list of ten major leading economic indicators by the Conference Board, having proven useful in predicting past recessions. Several papers (Acemoglu and Scott, 1994; Carroll et al., 1994; Bram and Ludvigson, 1998) find that consumer confidence predicts future household spending. According to the University of Michigan Survey Research Center, consumers anticipate changes in interest rate, unemployment, inflation, real GDP, and house sales (from contemporaneous to nine months ahead) with correlations ranging from 0.74 to 0.9. Figure 1 shows that consumer expectations are good predictors of business cycle peaks and troughs.
While being well known as an economic indicator, consume r sentiment has not received attention in the literature as a potential measure of investor optimism. 2 In this paper, we adopt a time series framework and show that consumer confidence helps to explain the time variation in equity portfolio returns, particularly the size premium. The methodology we adopt is as follows. First, we regress consumer confidence on a set of macroeconomic variables. Although the regression has a high R 2 (around 0.6 -0.8 depending on the specific confidence index), a substantial portion of confidence remains unexplained. We treat the residual from this regression as our measure of excessive sentiment (optimism or pessimism) unwarranted by fundamentals. One general criticism that applies to our approach is that we have to take a stand on the information set used in order to separate the fundamental component. Hence we try to make our information set as large as feasible given the number of observations in our sample. Our information set includes dividend yield, default spread, short-term interest rate, growth in real GDP, consumption, labor income, unemployment rate, and inflation, as well as the lags (leads) of these variables. We believe that this information set is as comprehensive as those commonly used in the literature.
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We employ the fundamental and sentiment components of consumer confidence to explore the time series behavior of the conditional betas and the pricing errors for the size-sorted Fama-French portfolios. Our main findings are as follows. After 1977, we 2 Charoenrook (2002) studies the predictive ability of the Index of Consumer Sentiment for the aggregate market returns in the U.S. 3 See, e.g. Chen, Roll, and Ross (1986) , Nelson (1976) , Lee (1992) , Chen (1991) , Fama and French (1988) , Baker and Wurgler (2003) , Lewellen and Nagel (2003) .
find that the conditional market betas of small stocks exhibit larger time variation than those of large stocks and tend to be higher following quarters of low confidence.
However, after we allow for the time variation of the conditional market betas, we still find that the pricing errors vary over time with the sentiment component of confidence.
Consistent with the view that investor sentiment affects stock prices, we find that the pricing errors of small stocks exhibit larger time variation than those of large stocks and are higher following quarters of low sentiment. Thus we report evidence that investors appear to overvalue small stocks relative to large stocks during periods when consumer confidence is high, and vice versa. Our results are robust to the time period over which we estimate the fundamental and sentiment components; to the choice of consumer confidence measure; and to the inclusion of the sentiment measure from Baker and Wurgler (2003) in our regression.
We also compare our residua l measure of behavioral sentiment to that used by Baker and Wurgler (2003) . Over the period from 1962 -1976 the two sentiment measures are actually negatively correlated. Over the period 1977 -2002, and especially towards the end of our sample period (the 1990s), we find that the two measures align much better than in the earlier period. More interestingly, we find that prior to 1977 the Baker and Wurgler sentiment measure forecasts the size premium, while consumer confidence shows little predictive power. In contrast, in the post-1977 period, the sentiment measure based on consumner confidence exhibits strong ability to forecast the size premium, whereas the Baker and Wurgler measure exhibits essentially no forecasting power over this time period. We conjecture that this finding might be due to the fact that consumers may not have represented investors in the earlier years of our sample.
Finally, we perform the same time-series analysis for other portfolio sorts. We sort equity portfolios by dividends (payers versus non-payers), earnings growth, sales growth, and institutional ownership. Our findings exhibit the same pattern for those portfolio sorts as for the size-sorted portfolios. We find that, after controlling for time variation in beta, quarters of high investor optimism are followed by lower returns on dividend non-paying stocks, stocks with low earnings growth, stocks with low sales growth, and stocks with low institutional ownership. The results based on institutional ownership provide some additional evidence that is consistent with the idea that individual investor sentiment is an important determinant of mispricing in stocks where arbitrage may be more limited.
The rest of this paper is organized as follows. The next section gives a detailed description of the consumer confidence survey data along with the other data used in our study. Section 2 discusses the ability of consumer confidence to predict macroeconomic activity. Section 3 presents the initial evidence on size premium. Section 4 describes the fundamental and the sentiment components of consumer confidence and addresses several robustness checks. Section 5 discusses the forecasting ability of the components of consumer confidence with regards to various equity portfolios. Section 6 concludes.
Data
The University of focuses on the respondent's specific area of residence. These differences substantiate the need to test the robustness of our results to the use of either survey.
It is important to note that the results of consumer confidence surveys are not fully observable at the end of the survey month and generally become fully observable only during the month following the survey. This delay applies both to the University of Michigan survey and (especially) to the Conference Board survey. Therefore, we lag all confidence observations by one month. For example, we use consumer confidence level reported for November to forecast returns over the first quarter of the following year (January through March). This way, we use observations for both indexes for Februa ry, May, August, and November of each year in the sample. This procedure leaves negligibly few observations prior to 1977 for the Conference Board index, since it was collected bi-monthly before then. Regressing the consumer confidenc e indexes on monthly dummies does not reveal significant seasonality in any index, and none of the indexes exhibit noticeable trends.
We employ several macroeconomic variables, either as controls or as dependent variables, observed quarterly and measured in percent : default spread (DEF), measured as the difference between the yields to maturity on Moody's Baa-rated and Aaa-rated bonds; yield on 3-month Treasury bill (YLD3); dividend yield (DIV), measured as the total cash ordinary dividend of the CRSP value-weighted index over the last four quarters, divided by the value of the index at the end of the current quarter (as in Fama and French, 1988) ; GDP growth (GDP), measured as 100 times the quarterly change in the natural logarithm of chained (1996 dollars) GDP; consumption growth (CONS), measured as 100 times the quarterly change in the natural logarithm of personal consumption expenditures; labor income growth (LABOR), 100 times the quarterly change in the natural logarithm of labor income, computed as total personal income minus dividend income, per capita, deflated by PCE deflator; unemployment rate (URATE), seasonally adjusted, as reported by the Bureau of Labor Statistics, averaged over the most recent three months; growth in unemployment rate (URCHG), measured as the difference between the end-of-quarter and beginning-of-quarter level of unemployment rate; inflation rate (CPIQ), from CRSP, averaged over the most recent three months.
As our measure of the size premium in stock returns, we use the difference between the returns on the smallest and the largest Fama-French size decile portfolios (M110). We also look at the portfolios sorted according to other salient characteristics.
We sort equity portfolios into dividend payers and non-payers and consider the return on dividend non-payers less the return on dividend payers (DV110). We also consider the return on the lowest decile less the return on the highest decile in earnings growth (ER110), sales growth (SG110), and institutional ownership (IO110). The monthly returns on all equity portfolios are averaged over each quarter months and measured in percent. All our observations are non-overlapping. Table s 1 confidence, suggesting that consumer confidence is related to econo mic activity.
Forecasting future economic activity
Previous evidence suggests that consumer confidence indicators forecast future economic activity. For example, Bram and Ludvigson (1998) We test the forecasting ability of consumer confidence for quarterly GDP growth, consumption growth, labor income growth, the unemployment rate, and the change in the unemployment rate. Table 3 reports the results. It is wo rth noting that the predictive ability of consumer confidence is strong in the post -1977 period only. The components of consumer confidence that measure expectations (EI, CBEXP) do a particularly good job predicting future economic activity, especially consumption growth and labor income growth, as measured by the incremental adjusted R 2 . 6 On the other hand, the index of current economic conditions (CI) has poor predictive ability for future economic activity, either in terms of statistical significanc e or in terms of the incremental R 2 .
Another way to look at the relationship between consumer confidence and the economy is to regress the level of confidence on a set of macroeconomic variables. The results are in Table 4 . As explanatory variables, we use dividend yield, default spread, 3-month Treasury bill yield, GDP growth, consumption growth, labor income growth, CPI growth, and change in unemployment rate. All explanatory variables are measured contemporaneously with consumer confidence. For robustness, we also estimate a similar regression with the independent variables leading by one quarter. The results are 5 This information is from the University of Michigan Survey Research Center website. The reported correlations are based on separate questions asked specifically about inflation, interest rates, etc., which are not a part of the Index of Consumer Sentiment. 6 We used our data to run tests similar to Bram and Ludvigson (1998) . Our results are similar to theirs. Adding four lags of confidence improves forecasting ability for future consumption substantially when we use the Conference Board index; and insignificantly if we use the University of Michigan index.
qualitatively the same and are not reported here. The adjusted R 2 in Table 4 is high enough to suggest that at the very least, consumer confidence contains a certain fundamental component that is rooted in true economic fundamentals.
Consumer confidence and the size premium
If consumer confidence reflects individual investor beliefs, then both the rational and the behavioral hypotheses of asset pricing suggest a negative relationship between consumer confidence and subsequent size premium. For example, Chan and Chen (1991) and Jagannathan and Wang (1996) argue that small stocks contain a larger proportion of distressed firms and hence their conditional market betas should be more responsive to changes in the business cycle than those of large stocks. Hence to the extent that consumer confidence reflects variation in (a portion of) the market risk premium, we expect a higher size premium following a decline in the confidence level.
On the other hand, according to Daniel, Hirshleifer, and Subrahmanyam (1998) , overconfidence in one's own private information may lead one to overvalue assets in times of high confidence and to undervalue them in times of low confidence because investors fail to properly consider public information. Since small stocks are mostly individually owned the limits to arbitrage make such stocks more likely to sustain misvaluation. To the extent that consumer confidence reflects irrational investor sentiment, we expect a widening in size premium after a drop in confidence.
After 1977, our findings are consistent with both hypotheses. The results are in (Kennickell and Shack-Marquez, 1992) . Out of those who reported stock ownership in 1983, only 40 percent said they owned shares of more than one company (Avery et. al., 1984) . Figure 2 shows the net acquisition of mutual funds and pension funds by households and non-profit organizations. After the mid-1970s, pension fund ownership started growing at a rapid rate (owing, perhaps, to the Employee Retirement Income Security Act of 1974), while mutual fund ownership started increasing in the early 1980's. 
Fundamental and sentiment components of confidence
The findings reported in the previous sections prompt us to explore the forecasting ability of consumer confidence further. We find it reasonable to conjecture the presence of two different components in the consumer confidence index: one rooted in fundamentals, and one reflecting sentiment. To separate consumer confidence index into the two components, we estimate the following regressions for each index: , 1975 , which has decreased commission rates for mutual funds and increased trading volumes, while not reducing trading costs for small individual investors (Blum and Lewellen, 1983; Edmister, 1978) . of consumer sentiment (ICS). Table 6 Table 7 shows the correlations of the confidence residuals with the Baker and 8 For robustness, we also estimate confidence residuals using year-end observations of macroeconomic variables such that our residual data arre available on an annual basis to begin with. Comparing these residuals to the measures used by Baker and Wurgler (2003) provides the same qualitative pattern. rather striking. After 1977, the correlations mostly have the expected sign. However, in the pre-1977 sub-period, they reverse sign. This sign reversal pattern is clear in Figure 4 , which shows SENTIMENT plotted against the residual from the University of Michigan Expectations Index. Clearly, in the beginning of the sample, the correlation between the two is negative, while later in the sample they exhibit a marked positive correlation, which becomes especially strong in the 1990s.
Time series tests for size -sorted portfolios
We now turn to the main question of our paper. In a time-series framework, we model the behavior of the conditional market betas and the pricing errors of the sizesorted Fama-French portfolios. We estimate the following time-series regression for the portfolio long in stocks representing the smallest size decile and short in stocks representing the largest size decile (M110).
In (2), RES and PRED are the residual (sentiment) and the predicted (fundamental) components of consumer confidence, respectively, and R m is the return on the CRSP value-weighted index. All returns are excess, net of the return on the onemonth T-bill. Thus we make the conditional market beta of each portfolio a function of the fundamental compone nt of consumer confidence, while the portion of return unexplained by the conditional market beta (the pricing error) is a function of the sentiment component.
9 Table 8A compares the results of (2) 
The results are reported in Table 8B . Since BWSENT is available annually, we assign the year-end observation of this variable to the first 11 months of the following year, in order to run the quarterly regressions. The pattern in Table 8B resembles Table 9 . The pattern observed is similar to that found for the 'small minus large' strategy. After 1977, we find that the quarters of relatively high excessive optimism are followed on average by lower returns on dividend non-paying stocks, stocks with low earnings growth, stocks with low sales growth, and stocks with low institutional ownership. Prior to 1977, we find nothing, similar to the size-sorted portfolios. Those results are not reported.
Concluding remarks
We find that consumer confidence predicts time variation in returns of equity portfolios sorted on size and other characteristics that are likely to reflect crosssectional differences in the sensitivity of returns to the business cycle as well as the potential for mispricing due to investor sentiment. Consistent with the view that investor sentiment affects stock prices, we find that the pricing errors of small stocks exhibit larger time variation than those of large stocks and are higher following quarters of low sentiment. Thus we report evidence that investors appear to overvalue small stocks relative to large stocks during periods when consumer confidence is high and ,and vice versa. Our results are robust to the time period over which we estimate the fundamental and sentiment components; to the choice of consumer confidence measure; and to the inclusion of the sentiment measure from Baker and Wurgler (2003) n/a n/a n/a n/a n/ the University of Michigan Index of Consumer Expectations; DEF: default spread (the difference between Baa-and Aaa-rated bond yields); DIV: dividend yield on the CRSP value-weighted index, as in Fama and French (1988) ; YLD3: yield on 3-month Treasury bill; GDP: 100 times the change in the natural log of chained GDP; CONS: 100 times the change in the natural log of personal consumption expenditures; LABOR: 100 times the change in the natural log of labor income, measured as total personal income net of dividend income, per capita, deflated by the PCE deflator; URATE: unemployment rate as reported by the Bureau of Labor Statistics, averaged over three months; CPIQ:
inflation rate from CRSP, averaged over three months; MKTQ, SMBQ, HMLQ: FamaFrench factor returns, averaged over three months; M110: difference in returns between the smallest and the largest size deciles (small minus large); DV110: difference in returns between dividend non-payers and dividend payers (non-payers minus payers); ER110:
difference in returns between the lowest and the highest earnings growth deciles (low minus high); SG110: difference in returns between the lowest and the highest sales growth deciles (low minus high); IO110: difference in returns between the lowest and the highest institutio nal ownership deciles (low minus high). All data is in percent, except for the confidence measures. Notes for Table 2 . All variables and time periods are as defined in Table 1 . Notes for Table 5 . The quarterly regressions of size premium on consumer confidence control for lagged dependent variable, dividend yield, default spread, and 3-month T-bill yield. All independent variables are lagged by one quarter. Column CONF reports the slope for the corresponding confidence indicator. Column LAGDEP reports the slope for lagged dependent variable. As a measure of size premium we used M110, the difference between the smallest and the largest size decile returns. The two last columns report the regression's adjusted R 2 and the incremental adjusted R 2 relative to the base regression that includes no confidence. Newey-West t-statistics are in italics. All variables are as defined in Table 1 . In both panels, Newey-West t-statistics are in italics. R 2 is the incremental adjusted R 2 relative to the base regression that includes the market factor only. Notes for Table 9. The table reports 
